To examine the educational effects of a tailored leaflet on current drinking behavior, thoughts about drinking alcohol during pregnancy, and knowledge of fetal alcohol syndrome (FAS) among pregnant women. DESIGN: Intervention. PARTICIPANTS: We recruited pregnant women who were participating in maternity classes held at five municipal health centers in Saitama Prefecture and Tokyo in Japan. METHODS: Questionnaires were administered before and after distribution of either a tailored or a non-tailored leaflet and again after the women delivered their babies. RESULTS: More women read the non-tailored leaflet than the tailored one; this was because they felt they could read the non-tailored leaflet immediately. As for educational effects, the tailored leaflet was not superior to the non-tailored one in changing the women's behavior, thoughts, or knowledge. CONCLUSION: It is more important for health education leaflets to seem easy to read in terms of volume than to be tailored.
Introduction
Health education materials that are tailored to a particular audience have been reported to be more effective than nontailored ones. [1] [2] [3] Such materials have been developed for smoking cessation, improving dietary behavior, and increasing physical activity. [4] [5] [6] [7] In a previous study, we developed an educational leaflet about drinking during pregnancy. 8 The leaflet was tailored to pregnant women in its appearance and contents. In the process evaluation, pregnant women who participated in four group interviews were asked if they would take it or not if it was placed on the front desk of a maternity hospital along with a "please take one" sign. 9 More than 81% of the women said they would pick up the tailored leaflet, compared with 56% who said they would take a non-tailored leaflet. However, we did not assess the educational effects of the tailored leaflet in the field.
The present study examined the educational effects of the tailored leaflet on current drinking behavior, thoughts about drinking alcohol during pregnancy, and knowledge of fetal alcohol syndrome (FAS) among pregnant women who participated in maternity classes held at municipal health centers. We also examined the long-term educational effect of a single distribution of the leaflet by asking women to complete a questionnaire after their babies were delivered.
Method
Participants. In Japan, municipal health centers run maternity classes to provide health education to female residents who to the participants in the non-tailored-leaflet group. Nothing was distributed to the control group. Second, we administered a post-intervention questionnaire to the three groups on the last day of the maternity class. For the tailored-leaflet and non-tailored-leaflet groups, we requested participation in a follow-up survey to be sent by postal mail. Those who agreed to participate were asked to write their mailing address in the post-intervention questionnaire. We sent the follow-up questionnaire to only those who agreed to participate.
The National Institute of Public Health Institutional Review Board, with which the second author was affiliated when the study was conducted, approved the study procedures.
Leaflets. The tailored leaflet was tailored using the results of four group interviews with a total of 33 pregnant women who participated in our previous study. 8 This half-folded leaflet is printed in full color, and its folded size is 210 mm long and 148 mm wide (Fig. 2) . The title, "What a mom can do for her baby to be born," is on the front cover with a photograph of a baby. This leaflet explains the harmful effects of drinking alcohol during pregnancy. It describes FAS and shows a bar chart that depicts effects of alcohol on fetal development and a photograph of a child with FAS. On the back cover, the leaflet are pregnant for the first time. Most maternity classes consist of four sessions, with each session held on the same day of the week over a one-month period. The frequency of the maternity classes depends on the population administered by the center; some small towns, for example, hold only three courses of maternity classes each year, while some health centers in Tokyo's 23 special wards run maternity classes every month.
We recruited pregnant women in maternity classes held by five municipal health centers in Tokyo and Saitama Prefecture, an adjacent prefecture to Tokyo. Some participants took part in all sessions, but some did not.
Description of the intervention. We measured the educational effects of tailored and non-tailored leaflets at three time points (pre-intervention, post-intervention, and followup). Participants were divided into three groups (tailoredleaflet group, non-tailored-leaflet group, and control group) by the month in which they participated in classes at the same municipal health center (Fig. 1) . First, we administered a pre-intervention questionnaire to the three groups on the first day of a maternity class. After participants completed the questionnaire, we distributed a tailored leaflet to the participants in the tailored-leaflet group and a non-tailored leaflet Notes: each municipality provides several maternity classes each year. participants in maternity classes provided by the same municipality were divided into three groups according to the class (for example, February class, August class, and November class) they participated in. Control group was given both leaflets after data collection in order to assure an equal access to health information.
CliniCal MediCine insights: RepRoduCtive health 2014:8 Figure 2 . A half-fold leaflet. Notes: Top right: front cover. Below: two-page spread. Top left: back cover. English explanations for A to P are as follows: A: title, "What a mom can do for her baby to be born." B: photo of a baby. C: "Safety of alcohol consumption during pregnancy has not been established. If you drink now, quit today." D: "Fetus brain keeps growing throughout the whole of the pregnancy term. That is, alcohol has the possibility of affecting development whenever you drink." E: Bar chart in mauve, "effects of alcohol on fetal development." F: Alcohol consumption during pregnancy is the only cause of fetal alcohol syndrome (FAS). Children with FAS have growth retardation and flat facial features like in the photo below. "Children with FAS have also intellectual disabilities and the abilities of 5-year-old children with FAS correspond to those of healthy 2-year-old children." G: Photo of a child with FAS. Facial features are explained in bullet points on the right. H: "FAS does not go away. It leaves lifelong defects." I: "FAS is 100% preventable if a woman does not drink alcohol during pregnancy." J: "Drinking before one realizes they are pregnant is something that happens quite often, and in such situations it is important to stop drinking from this point on." K: "If you try to stop drinking but find that you cannot do it on your own, please contact a health center in your neighborhood." L: Maternity mark disseminated by the Ministry of Health, Labour and Welfare, Japan. M: "advice for family and friends. Never encourage pregnant women to drink." N: URL of ASK (National Citizen's Association for Alcohol and Drug Problem). O: Author's name (doctoral degree), telephone number, affiliation, and postal address. P: "Refrain from drinking during lactation as well. if one drinks alcohol during the lactation period, the breast milk will contain alcohol and this is the same as having the baby drink alcohol. Alcohol is harmful for baby. Let's protect baby's brain and body from harms of alcohol." asks pregnant women not to drink alcohol during their lactation period as well. In addition, it gives advice for family and friends of pregnant women.
The non-tailored leaflet was made by a nonprofit organization that consults on alcohol problems. This leaflet is printed in two colors, is reed-shaped, and is 225 mm long and 105 mm wide (Fig. 3) . On the front cover, the title "Do you know? Pregnancy and Alcohol" is printed with an illustration of a pregnant woman with a wine glass in her hand. In this leaflet, women are advised not to drink during pregnancy and lactation, but without the use of charts or photos.
The effect of drinking alcohol during pregnancy and lactation was not mentioned by educators in the maternity classes.
Measures.
Demographics. Demographic information gathered via the pre-intervention questionnaire included participants' age, education, month of pregnancy, and whether this is the first pregnancy (Table 1) . Participants were also asked if they had ever heard about drinking during pregnancy. The response options for this question were "yes" or "no," and if participants responded "yes," they were asked where they had heard about it. They could choose multiple answers from "school," "health center," "hospital/clinic," "family member/friend," "television/ book/magazine," "Internet," and "other" with space to write an answer.
Whether participants read the leaflet. We asked the participants in the two leaflet groups whether they had read the leaflet. Participants could choose multiple answers from the following choices: "read it completely," "read half of it," "read very little of it," "did not read it at all," and "did not receive it." Participants who answered "read it completely" or "read half of it" were asked to indicate their reason from the following choices: "became interested," "appealing to look at," "it looked like something I could read quickly," "useful," "saw words I was familiar with," and "other" with space to write an answer. Participants who answered "read very little of it" or "did not read it at all," were also asked to indicate their reason by choosing multiple answers from the following: "was not interested," "unappealing to look at," "too much detail," "not useful," "content already known," and "other" with space to write an answer.
Current drinking habits. We asked about current drinking habits in pre-and post-intervention questionnaires. In the follow-up questionnaire, we asked if they drank in the period after the maternity class and until delivery. Response options were "every day," "more than once a week," "more than once a month," "hardly drink," and "not drink at all."
Thoughts about drinking during pregnancy. Participants were asked what they thought about drinking during pregnancy in all questionnaires. The response options were "no problem," "no problem if it is a proper quantity," "should drink moderately," "abstinence if possible," and "absolute abstinence."
Knowledge of FAS. Participants were asked how much they knew about FAS in all three questionnaires. Response options were "heard it for the first time," "only heard the name," and "know what FAS is." In addition, those who answered "only heard the name" or "know what FAS is" were asked for the source of this information at post-intervention. Participants could choose multiple answers from the following responses: "school," "health center," "hospital/clinic," "family member/ friend," "television/book/magazine," "Internet," and "other" with space to write an answer.
We also asked about the cause of FAS at post-intervention and follow-up. Response options for this question were "smoking," "adverse effects of medication," "chromosomal abnormality," "alcohol consumption," "insufficient nutrition," "environmental change," "heredity," and "do not know." Participants could choose multiple answers.
Analyses. Pearson's chi-square test was used to compare the categorical variables between the groups. Since the aim of this study was to examine the educational effects of the tailored leaflet, women who "read very little of it" or "did not read it at all" were excluded from further analyses. McNemar's test was used to examine changes in the proportion of the participants who answered "not drink at all" to the question about current drinking habits, "absolute abstinence" to the question about thoughts about drinking during pregnancy, "know what FAS is" to the question on knowledge of FAS, and only "alcohol consumption" to the question on the cause of FAS. Regarding thoughts about drinking during pregnancy, differences in the percentage of "absolute abstinence" between (1) tailored-leaflet and non-tailored-leaflet groups, (2) tailored leaflet and control groups, and (3) non-tailored-leaflet and control groups were examined using a 2 × 2 cross-tabulation at pre-intervention.
Although we used per protocol set (PPS) analysis first, we also conducted an intention-to-treat (ITT) analysis including all participants who completed the pre-intervention questionnaire in order to examine the difference by analytical methods. To deal with missing data, previously recorded data were used as substitutions in the last questionnaire. For instance, if a participant answered "absolute abstinence" on the question regarding thoughts about drinking during pregnancy at preintervention and the response to the same question at postintervention was missing, we substituted "absolute abstinence" for the missing data. The criterion for statistical significance was set at p  .05. All analyses were performed using SPSS version 19.0.
Results
Demographic characteristics by groups are presented in Table 2 . The mean month of pregnancy was 6.4 ± 1.0 in the tailored-leaflet group, 6.4 ± 1.1 in the non-tailored-leaflet group, and 6.1 ± 1.1 in the control group. In each group, more than 90% of women were in their first pregnancy. Table 3 shows the extent to which they read the leaflet. All the women in the two leaflet groups received a leaflet. Those who answered "read it all" or "read half of it" were asked CliniCal MediCine insights: RepRoduCtive health 2014:8 Figure 3 . A reed-shaped leaflet. Notes: Right: front cover. left: back cover. English explanations for A to E are as follows: A: Title, "Do you know? Pregnancy and Alcohol". B: When pregnant women drink alcohol, the alcohol flows through the placenta into the fetus' blood. Fetuses have not yet developed the capacity to metabolize alcohol so are much more susceptible to the effects of alcohol then the mother's body. Heavy drinking in particular can lead to particularly serious disorders such as fetal alcohol syndrome (FAS). At present it is unknown what amount is safe and there are large variances in individuals so to be safe alcohol should not be drunk when pregnant. the best practice is to actually avoid alcohol completely from the time when you first start thinking about becoming pregnant. However, drinking before one realizes they are pregnant is something that happens quite often, and in such situations it is important to stop drinking from this point on. C: There was once the opinion that if drinking was avoided during the organ formation period of early pregnancy, it was okay to drink during the middle and later pregnancy, however the brain develops greatly during the late pregnancy. In order to prevent any hindrance to this development, avoid drinking alcohol during the entire pregnancy. In addition, if one drinks alcohol during the nursing period the breast milk will include alcohol and this is the same as having the baby drink alcohol. it is recommended that alcohol not be drunk during the breast feeding period as well. D: If you try to stop drinking but find that you cannot do it on your own, please contact a mental health and welfare center or health center in your neighborhood. E: At present, the rate of female alcohol intake in Japan is rapidly rising. However, the risks of drinking alcohol while pregnant are not well known. There are a variety of inherited disorders; however alcohol disorders are 100% preventable if a woman does not drink alcohol during pregnancy. Please spread this preventative message to those around you as well. Table 6 shows scores for knowledge of FAS at the preand post-interventions. Both in the tailored-leaflet and nontailored-leaflet groups, the percentage answering "know what FAS is" increased significantly (p  Table) .
Regarding the cause of FAS, more than 98% in each group answered "alcohol consumption" at post-intervention (Table 7) . We examined the long-term educational effect of the leaflet by comparing the percentage choosing only "alcohol consumption" at post-intervention and follow-up. In both leaflet groups, the percentage did not significantly differ between the two time points.
As for the sources of information about FAS, the percentage of those who answered "leaflet" was significantly higher in the two leaflet groups than in the control group (65.1% in the tailored-leaflet group, 52.8% in the non-tailored-leaflet group, and 13.3% in the control group).
Discussion
PPS analysis could cause selection bias, but our ITT analysis yielded results similar to the PPS analysis. Thus, the selection of women for the analyses did not seem to bias the results. Since our data relied on self-reports, its accuracy might suffer from social desirability effects. In order to connect the answers of the same person at different time points, our questionnaires had to require participants to provide their names.
The tailored leaflet used in this study was developed through focus group discussions in a previous study. 8 In a previous evaluation, we found that pregnant women preferred the tailored leaflet in draft version over the non-tailored one because the former had a more attractive front cover, detailed content, and presented a real-life example, unlike the latter. 9 In a practical setting, however, they tended to read the leaflet that was easier to read. The percentage of women who read the entire leaflet was higher in the non-tailored-leaflet group than in the tailored-leaflet group (Table 3) .
No participants who received the non-tailored leaflet answered that they "did not read it at all" ( Table 3 ). This to choose the reasons from multiple answers. The percentages of those who said they read the leaflet because "it looked like something I could read quickly" were 29.4% for the tailored leaflet and 57.5% for the non-tailored leaflet (p  .05). Data for those who said that they "read very little of it" or "did not read it at all" were excluded from further analysis.
Regarding drinking habits, 89.2%, 91.9%, and 92.2% of participants chose "not drink at all" at the pre-intervention, post-intervention, and follow-up period, respectively. Pearson's chi-square test showed no significant associations in the proportions of current drinking habits ("every day," "more than once a week," "more than once a month," "hardly drink," and "not drink at all") among the three groups at both pre-and post-interventions. The McNemar test showed no significant differences in any group in the percentage of those answered "not drink at all" between pre-and post-interventions. Over 90% of women in the tailored-leaflet and non-tailored-leaflet groups chose "not drink at all" at follow-up. There were no statistically significant associations in the proportions of current drinking habits between groups at both post-intervention and follow-up. There were also no significant differences in the percentages of those who chose "not drink at all" between post-intervention and follow-up in either of the two leaflet groups (McNemar test). ITT analyses showed no statistical significance in either between-group or within-group comparisons (not shown in Table) . Table 4 shows the changes in thoughts about drinking during pregnancy. In the tailored-leaflet group, there was a statistically significant difference in the percentages of women who answered "absolute abstinence" between pre-and postinterventions (p = .035, McNemar test). A similar significant difference was also observed in the ITT analysis (p = .035, McNemar test, not shown in Table) . Table 5 shows the within-group difference between postintervention and follow-up. In the non-tailored-leaflet group, we found a significant difference in the proportion of women who answered "absolute abstinence" between post-intervention and follow-up (p = .008, McNemar test). A similar significant difference was also observed in the ITT analysis (p = .016, McNemar test, not shown in Table) . was surprising because other studies reported that as many as 6-14% of people who received health education materials did not read them at all. 10, 11 In a study by Maeda et al, 25% of mothers with a child 0-4 years old did not even remember if they had read a leaflet about sudden illnesses among children. 12 A similar result was observed in our tailoredleaflet group, with 9.1% answering that they did not read the leaflet at all.
Our finding that 57.5% of those who read the nontailored leaflet gave the reason that "it looked like something I could read quickly" supported the idea that health education materials should be easily read by targeted people. 13 People with hectic schedules cannot spare much time for healthcare, so it seems to be important to provide health information materials that can be read easily. No matter how good the content is, it is meaningless if people do not read it. Since people cannot be Table 4 . Thoughts about drinking during pregnancy between pre-and post-interventions. 
PRE-INTERVENTION POST-INTERVENTION

.282
Notes: Between-group comparison in the percentage of "absolute abstinence" at pre-intervention was examined by 2 × 2 cross-tabulation. P values of this test are (1) p = .104 between tailored-and non-tailored-leaflet groups, (2) p = .028 between tailored-leaflet and control groups, (3) p = .511 between non-tailored-leaflet and control groups. a McNemar's test was used for within-group comparison of the percentage of "absolute abstinence" between pre-and post-interventions. b Pearson's chi-square test examined associations between proportion of each answer and groups at pre-and post-interventions, respectively. Table 5 . Thoughts about drinking during pregnancy at pre-and post-intervention and follow-up. 
POST-INTERVENTION FOLLOW-UP
.559
Notes: Since participants who did not answer the follow-up questionnaire were excluded, the number of participants in Table 5 differs from that of in Table 4 . a McNemar's test compared the percentage of participants answering "absolute abstinence" between post-intervention and follow-up. b Pearson's chi-square test compared the proportion of each answer by groups at post-intervention and follow-up, respectively.
forced to read health education materials, except perhaps in a textbook in a classroom setting, it is important to encourage the willingness of targeted people to read them. This study aimed to assess the educational effects of a tailored leaflet on drinking behavior, thoughts, and knowledge among pregnant women. We could not detect a significant change in drinking behavior since 89.2% of the women did not drink before the intervention. The percentage of the pregnant women in this study who consumed alcohol was a little higher than the 4.6% in another study of Japanese pregnant women. 14 The Second Health Japan 21, the second health policy for Japan in the 21st century, set a goal to reduce the percentage of pregnant women who drink alcohol from 8.6% to 0% by 2014. 15 At pre-intervention, 86.8% of women had heard information about drinking during pregnancy (Table 2 ), but just a few of them knew what FAS is (Table 6 ). In Japan, women of reproductive age have few opportunities to receive formal alcohol education despite the volume of maternity books and magazines. Even in maternity classes held by municipal health centers, only 24% of healthcare providers mentioned alcohol drinking during pregnancy. 16 The respondents in that study pointed out inconsistencies in the literature concerning harmful alcohol-consumption levels during pregnancy, leading to a lack of confidence in teaching this topic. Development of evidence-based alcohol education materials would help healthcare providers to give accurate information to pregnant women.
The significant within-group differences in thoughts about drinking during pregnancy that are shown in Tables 4  and 5 seem to be due to the lower percentage of "absolute abstinence" that was reported at the earlier time points. A betweengroup comparison by 2 × 2 cross-tabulation, however, showed a significant difference in the percentage responding "absolute abstinence" only between the tailored-leaflet group and the control group at pre-intervention (p = .015, data not shown). Regardless of the percentages reporting "absolute abstinence" at the earlier time points, a single distribution of either leaflet increased the percentages to about 60% at post-intervention (Table 4 ) and 70% at follow-up (Table 5) . Thus, we assumed that distribution of either leaflet could improve understanding of the harmful effects of drinking during pregnancy for a certain percentage of women.
We did not find a difference in thoughts about drinking between the tailored-leaflet and non-tailored-leaflet groups. Previous studies showed that non-tailored material that is a good fit for targeted people was as effective as tailored material in terms of changing attitudes and intentions. 1, 17 In those studies, the tailored material was developed from a tailoring assessment questionnaire that was administered to the participants. The findings showed that non-tailored materials of moderate-fit and poor-fit for targeted people were less effective than tailored and good-fitting materials. We can conclude that regardless of whether materials are tailored, those that are a good match to the interests of targeted people might be effective.
A comparison between pre-and post-intervention results in Table 6 shows significant educational effects of the two leaflets for acquiring knowledge of FAS. The level of knowledge at post-intervention significantly differed by groups. More participants in the tailored-leaflet group answered, "know what FAS is" than did those in the non-tailored-leaflet group. Since the results in Table 6 reflect self-evaluation of their knowledge, we further evaluated whether participants learned correctly, and these results are shown in Table 7 . Although nearly 100% of the women chose "alcohol consumption" as a cause of FAS, the percentage of women who chose only the correct answer was below 80% at both post-intervention and follow-up. The percentage of choosing only the correct answer did not significantly differ by the groups at either time point. On the basis of this result, we could not conclude that the tailored leaflet was more effective in advancing knowledge than the non-tailored one. Few studies have assessed the effectiveness of tailored materials from the viewpoint of advancing knowledge. In a study addressing dietary behavior, there was no significant difference in nutrition knowledge between tailored and non-tailored groups. 3 Our follow-up survey after delivery showed that women retained their knowledge for a long time after reading the leaflets (Table 7) . Scala et al also reported a marked improvement in participants' knowledge and its persistence over time after reading a leaflet directed at adults with chronic obstructive pulmonary disease (COPD). 18 In conclusion, our tailored leaflet was not superior to a non-tailored one in changing the behavior, thoughts, and knowledge of our participants. We found that it was more important that health education leaflets seem easy to read than that they are tailored to a target group.
